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(0001) Tumor necrosis factor antagonists are to be tdrtrtlctrK) in therapeutically affective doses to treat ancVbf 
pravtnt enotonietriosie. Tha antagonist) of this invention typcatty ara selected among vmrioua classes of molecule* 
but rxcferably ore soruble TNF receptors The antagonists are useful tof the regression of ereiorneirtotic lesions and. 
lor irnproving me »nplant«tton and lertitty rale by reducing •odomaincXc kttrons. 

Background at Tha (mention 

[0002] FjvJometifosi* it a lamale genial d»«a*e chataaartzad by tha praaanca o* andoinalrtaJ glarda and ttrorna 
outside ot the andometrtsl cavity end uterine musculature. The ar 



(54) TUMOR NECROSIS FACTOR ANTAGONISTS AND THEIR USE IN ENDOMETRIOSIS 
TREATMENT 

TUMOR NEKROSE FAKTOR ANTAGONJSTEN UNO IHRE VERWENDUNG GEGEN 
ENDOMETRIOSE 

ANTAGONISTES DE FACTEURS DE NECROSES TUMOR ALES ET LEUR UT1USATION CONTRE 
L'ENDOMETRIOSE 



Is b Duly to Infiltrete deeply from tha rectovaginal sectum In the underlying tissues and not be visible 
eupeflidaty. Occasion affy, foci ot andometrtoalaean be encountered In cxtraovarian ass. Ik* In kings, bladder, skin, 
pleura and lyrr^honodea. Endometriotic lesions are progress** they ara Tint seen as dear vasbdes, which Ihen 
become rod and progress to Mack, fbrcxic lesions over a ponod of few yean (MacSwoen, 1993). 
[0003] Endometrteais is considered aa a benign disease, but •ndometrtotfc lesions become occasionafy ma»gnant. 
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rare before menarche and after menopause, whan women we oWiriem in estropaw. Endometriosis horr^ 
is undertytng some of the more common symptoms, which are pelvic pain and dysmenorrhea 
[0005] Endometriowa is origsiated trom endometrial cells dtoerrinaied Irom uterus to other locations, where viable 
cells can Implant and grow. Two possible mechanisms have bean proposed to explain the Initial eel spreading. Ret- 
rograde menstruation, a common phenomenon among eyeing women . makes possible to endometrium-de Cached frag- 
ments to reach, through menstrual reflux doted, nearby structures In the genital apparatus. AlomaOvefy, to explain the 
occurrence of endometrial is tn sites other than gentfal structures, endometrial cells may be spread through uterine 
veins and extension through the lymphatic system (hacmatogenous or lymphatic disscnsnalion). Also gynaecological 
surgery can contribute to this spreading (MacSween, 1S93). 

[0O0C] Apart from endometrial cells dissemination, other factors, such as genetic predisposition (MeJinak et a), 1 980), 
as we" as immunological alterations (Ho at at., 1997) may determine woman's susceptblfrty to endometriosis. Since 
endometrial celts are frequently aeen in peritoneal fluid in aD women at tha time ol menses, mammalians should have 
mechanisms, most probabiy reiatod to immuno system, to avoid the onset ol endometriosis In general, endometrial 
cells that escape the host's irrmune response and have adequate estrogenic simulation can proliferate to form large, 
rnacroscopically visible lesions. Endometriosis is therefore considered as a dynamic process where now lesions are 
continuously being formed while existing lesions may grow or be destroyed by the host's immune response. 
[0007] The inflammatory reaction, normafry associated to errdrxTWCriosis, changes the pentoneel emnronmeril, since 
there is an Increased volume of peritoneal fluid and peritoneal macrophages are Increased in both number and activity 
Therefore, mortocyte/rruKropftage system has been proposed as having a key role in the development ol endometri- 
osis. Secretory products of macrophages. Including RANTES (Homung et al . 1 997), Interlouldn-e (Harada et at, 1 997). 
Interteukin-B (Aria et al., 1 996a), Tumor Necrosis Factor-alpha (Overton et al., 1 996), Monocyte Chemotactic Protein- 
1 (Arid et al.. 1997), were found at higher concentration in the peritoneal fluid of women affected by this disease. 
Immunological changes have been demonstrated In woman wth endometriosis but It has not been demonstrated 
whether these events are responsible for the endometriosis or ara a result of the inftarnmation caused by endometriosis 
(Ranaatal.,1996). 

[0008] The knowledge about endometriosis, and its relevance for other disorders, H si Ji now limited, even at diag- 
nostic level. Although endometriosis ts considered as a major cause of InferMHy, studies on the patheprtysioiogy of the 
disease ara contradictory and not definitive. There is a poor correlation between the degree ol pain or Infertility and 
the seventy of disease, since the oarty lesions are more metaboi tally active. The Infertility rale is higher than the 
norma) population and studies in rabbits have shown that surgical induction of endometriosis leads to a decrease in 
fertility from 75% to Z5% (Helm et al.. 1986). Patients with pefvic pain wars found to have endometriosis 71% of the 
time, white 84% of patients with pefvic pain and infortlty had endometriosis diagnosed (Xoninclu et al., 1991). In 
general, infertility can be found when endometriosis is so extended to disrupt normal vaginal etruc 
m endometriosis b minimal. 
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obtained from women with endometriosis were found to be embryotoxic in mouse embryo models and to inhibit sperm 
mobility m v*ro(Hiuroe, 1991). an effect enhanced when recombinant Tumor Necrosis Factor-alpha is added (Eiser- 
mann et al., 1 989). Those studies, however, did nol address the problem on how cytokines affect the progression ot 
endometriosis but only showed the effects of such molocules on the viability of germ and embryonic cefts. 
[0010] Hormonal therapy and surgery are the two therapeutic modalities currently used to treat endometriosis. Cur- 
rent phamuscological therapy lor endometriosis requires hormonal suppression of the production of estrogen, so that 



the poor hormone environment blocks the growth of ectopic tissue. Regarding the treatment of ei 
infertility, hormone therapy in patients with minimal disease is of no proven benefit, meanwhile other studies showed 
an Increase In pregnancy rates (Arid at aL, 1996b). 

(001 1 ] Hormonal therapies have included high dose of progestagens, combinations of estrogen and progesterone 
(using high dose oral preceptive pi Us, or OCPs, in a •pseudoprvgnancy" reffmen), Danazol (an androgenic derivative 
of ethktterone) and more recently GnRH agonists. These hormonal therapies are effective on pefvic pain and Induce 
an objectivo regression of lesions, but have several caveats. Estrogen may stimulate and cause proliferation of on- 
dometitctic tissue stoes It may bo unable to respond to progesterone, even at high doses so that OCPa may offer 
partial relief to a United number of patient* (Oawood, 1 993). Progestational agents can provoke irregular bleeding 
(50%) along with depression, weight gain, and fluid retention. Danazol suppresses enotometrtosis evoking various 
responses, including the reduction ol soluble Tumor Necrosis Factor alpha, lnterteukin-1 beta and CDB levels in serum 
(Matatlotakls et al., 1997; Mori et al., 1 990), the inhbttlon of de novo steroidogenesis and the displacement of estradiol 
Irom Its receptor. Danazol can improve symptoms in approximately 66-100% of the patients suffering from pain, but 
crude recurrence rates after up to 4 years are approximately 40% - 60%. Other drawbacks of Danazol therapy are 
weight gam and androgen*: side effects, which can cause up lo 80% of patients to abandon (his Iherapy (Barbieri, 
1988). GnRH analogs are more potent and long acting than native GnRH, which work by removing the estrogenic 
stimulus tor the growth of al estrogen sensitive tissues. Side effects of GnRH analogs are mainly secondary to the 
prrfcuridhypoesarogenernia. like decreased bone density, and recurrence rate are up to 50% after 5 years (Water and 
Shaw, 1993). 

[0012] Depending on the degree of disease, surgical Intervention can be conservative, i fertility is desired, or can 
lead to the removal of the uterus, lubes and ovaries In case of severe disease. In any case, even limited surgical 
treatment leads to a significant decrease in tertiily. Pregnancy rates following surgery generally range between 35% 
and 65%, ao patients need ovulation induction and wtjwrcerine inscrrination to achieve normal fecundity (Koninckx 
end Martin, 1994). Oinlcal reports show that, after laparotomy and resection of endometnoais, up to 40% of patients 
required ro-opcretion wtfiin 5 years. Even after an aggressive surgical interveittiOT raomence of pato fr^ 
triosis continues to be a significant problem. Some of the reasons for the failure of surgical therapy may Include in- 
complete resection with lesions ether not being recognized or missed completely. Many lesions are mooeccpic and 
woutd not be able to be visualized despite the magnification afforded by the laparoscope. Therefore, surgery atone 
cannot be expected to cure this disease (Revs* et al., 1995). 
[0013) Marry patlorrtt with enrtometito^ 

equUtorium consequences, high recurrency rales and infertility). H is therefore ol interest to provide alternative treal- 
monttfw endometriosis. A posslbte therapeutic approachmay be represented by the use of snmunomodutarory mol- 
ecultt which could be able to ameeorate both endometriotic lesions and immunological situation. Such an approach 
hes been consxlered feasible for the treatment of general rymptorns (Rana ot fli.. 1996) butthere are no experimental 
evidence, pointing out which cytokine, amongst the ones with attsred levels of expression following enctometriosls. 



h TNF (Zhang el al., 1993), thus supporting 
the idea that TNF might contribute to the W&atton and/or development ci endometriosis. 

[0017] TNF exerts its activity, which is required for the normal devetopment and function of immune system, by 
binding a family ol membrane bound receptor molecules including p55 TNF receptor I, defined in the literature also 
TNF-RI, and p75 TNF receptor, defined In the literature also TNF-RII (Bazzonl and Beutler, 1996). The dominance of 
TNF-R1 in transducing TNF signal is suggested by the ability of agonistic antibodies specific for this receptor to mimic 
the majority of TNF induced responses (Shalaby et al., 1990). By binding to Its membrane-bound receptors, TNF 
triggers the signaling pathway through cytoplasmic metflators like TRADO and TRAP-1 (lor TNF-RI) or TRAP-t and 
TRAF-2 (for TNF-RII), leading lo different cell response, tkeTcel proiaeratton, tumor-call lysis In vitro, dermal necrosis, 
Insulne resistance, apoptosis.The extracellular portions of both TNF receptors can be shed and these soluble receptors 
retain the ability to bind TNF. toarafvaiing TNF acttvtty by formation of high affinity ccmplexea, thereby reducing the 
binding of TNF to target ceo membrane receptors (Nophar et al.,1990). 

[0018] In endometrium, rntfnbrane-bourrd TNF receptors tovels are affected by tho aamintstration oi oestradiol and/ 
or progesterone, resulting in a temporal and eel type- specific expression of TNF-RI in mouse (Roby et al., 1996). 
However, this study, bke many other studies conducted in various models rotated to endometriosis did not give any 
hints on the real in who effect of TNF and TNF-RI, ether membrane-bound or soluble, In the development ol endome- 
biorx led but only a description of the endometriosis-associated rnmunological abnormalities. 

Summary of The Invention 

[001 9) Present Patent Application is based on the assumption that a TNF antagonist is able, by sequestering circu- 
lating TNF, to block the progression of endometriotic lesions. This assumption is confirmed by the finding reported in 
the example, showing that a TNF antagonist signfficantly reduces the size ol the endemetriotic-lik* loci in a rat exper- 
imental model. As a result of applicant's finding, the use of a thornpe uucaJy effective amount of TNF antagonist wherein 
said TNF antagonists a sequastsdng or a signaling ar^ manufacture of a medicament 

to tree! and/or prevent ersdometrtosis in an individual 

[0020] A stil further object of the present srventlon is the use of a TNF antagonist wherein said TNF antagonist Is a 
sequestsring or signaling antagonist together with a rtfianriaceutically acceptable carrier in the preparation of phar- 
maceutical wmposftions for treatment of enoorwrtrioels. 

[002 1] In the present invention, eomirjstrEiJori ol said TNF antagonist can be parenteral or other effeclvo lormufa- 
uons. Any mode of pi 
Besides the pharm* 
of addtrves, such as 

(0022] TNF antagonists useful In the use of the presenl Invention include soluble TNF receptor molecules. antl-TNF 
M TNF receptor sigrta£ng.lt is poss ibis to use the TNF antagonise 



atone or in combination with other TNF antagonist. The combined 




[0014] As previously said, one of these 

reaction is Tumor Necrosis Factor ( abbreviated, from now on, as TNF). TNF, al 
cytokine released by activated T cells and niaattphaga*. TNF Is a member of the In 



n and Colony 



Stirolatlng F«lorr^tokjne network, whtt Ium a key role In signali^ 
HectiowartosTn a mm« i ri7oHc« 
cytokine and adhesion molecule (Flora. 1 991 ). 
(0015) Fweorrversence, the term TNF cofto 

Necrosis Factor-alpha or -beta trom animals or humans, together with rtaturaiy occurring aloies thereof TNF-atoha 



such effect is obtained without affecting trgrofjcanUy the hormonal equfitxium and Natural Kiter celts activity. The 
reduction of endometriotic lesions using TNF antagonises can also Improve fertility rates, since the normalization of 
genital structure has a passive effect on the eixxtantalion rate. 
[0024] Trier*ore,ltwrrtttorjl3jeaoftf»F 

d TNF artogcxTrstwrmssi said TNF anUgonat a a sequestemg or signaling sntagortist for the marrufBCtuie of med- 
anann 



types (hffipnocytes and Natural KBer eels) in response to antigenic or myogenic ttlmu* (Gray et al., 1 684). 
[0018] TNF is expressed es a mafjre 17 kOa protein thai is active ss a trimer. Tha complex e: 
activity by ac<grogatlng their est) surface receptors, which mediate sr>ectflc effects In dtlerent organs era nsn m 
is tie- and menstrual cycfe-Oependenl (Hunt si aL, 1 99^, and induces apoptosa n 
dabyetel.. 19B9) Ttw adhr^mceof erufc^^ 




[0027] The active ingreefwnts ot the cUumed corrposltions herein are TNF ertagonrsts. Claimed TNF antagonists 
exen their activity In one d ways. F^ 

affinity and spec* cay to substantia^ rvautraSze the TNF eptope responsible tor TNF receptor bmdng (heremaftsr 
tamxed -aae^edng entagrsr^ 



in which TNF causes proUwatton and tg 
e g from 0 1 10 100 times 
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cad surface receptor after TNF taming (Itereinaftar tamed 'signaftng sntagonbrte-J. Both groups ol 
useful, ether slono or together, m the therapy of enclcxnetrioia, accorcwg to the present irrvenrjon. 
[0038] TNFantegontsttsreejuUrylcent*^ 
et nairvs TNF on susceptible caO shea in vtoo, tor example hurnan B 
(aeration The essay contains TNF formulation at varying d***™ °* « 

the motar amount of TNF used in the assay and control* with no TNF or only antagonist (Tucd at eL. 1992). 
[0029] Sequestering arrtsgontsts ant tha preferred TNF sriagonlsts accorrflng to tha present In 
sequestering entagonerts, those polypeptides that bind TNF with high affinity and possets low tnmunoganibty 

TNF-fllandTNF-RP are ussfuitothe present Inve^ 

domains ol tha receptors or funeUonal portion thereof, am mora partcssarty protorrod antagonists according to tho 
present irrrenuan. Truncated forms of tho TNF receptors ere soluble and have boon detected In urine and serum as 
30 kDa snd 40 kOa TNF vrhxalory bindmg proteins, whx* were originally called reapecttvsry TBP1 and TBP1I (Engel- 
msrtn O «l . 1 890). DartratVoa, fregrtKrsta, reglorie and blologl^^ 

tasambta tha raosptor molecules thai can ba uaad in tha prasant eiwndon. Such btoJopcsJy active ecjuhreienl or 
e***vslh» of the recess ir»lo^ 

molecule, that b of suffciant sUa and abta to bind TNF with such an efTMy that tha Interaction with tha marrferana- 
bound TNF receptor It inhfeJted or blocked. In a preferred o wbodlmont human soluble TNF- Rl is tho TNF antagonist 
lo ba edmWstersd to patient* Tha natural and reeomblnsni soluble TNF racaptor meteculea and mathods of tha* 
production have Man oesenbed n the Europe sn Pstsni Appecsiions EP 306.378, EP 398,327 and EP 433,900 
(0030] TNF receptor muBmartc rrwtecuiee snd TNF tTrmtfyxacaptor fusion rrxjfscules. and rJsrtvsOvee or portions 
maraof, are adrstjonal examples ol racaptor molecules usafu) In (ha mathods of tha present Imrantion. TNF racaptor 
rrnitrneric molecules useful In toe present rwontton comprise al or a functional portion of tha ottracrfuJar otorraun of 
two or mora TNF racapton inked vie ona or mora poryp^jrida linkers. Tha rnuffjrrwic molecules can lurtner comprise 
a signal peptide of a sacrettd protein to direct expression of the rnoWrneric molecule. These muftrneric molecules and 
mathods of their production have bean described in the European Patent Appacation EP 526,905. 
[0031) TNF irnmunoreceptoMusion rn^^ 
rxrtlonofoneormorehsrarfloc*^ 

tor fusion motocutes can also be monovi 
tnair production have been deserted h the European Patent Appacation EP 620,739, corresponding to ACT Patent 
Apportion WO 04/06478. 

[0032] Another dais of sequestering antagonists useful in tha method of tha prasant invention ii represented by tba 
anb-TNF encbootes, Indudng monoclonal, erdmerie rtumantoed, and r a crjrrt sn a n l antibodies and fragment thereof 
which are charactered by high atTiruly binding to TNF in vfvo and low toiricBy Tha andbootes which can be used in 
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of efldometrioUc lesions, ateyie^ of symptoms end low to 

such as rabbits or mica by rtanunlzation with TNF. Immunized mica era particularly usaful for providrno sources ol B 
colli for the manufacture ol rrytxidomas. whfch in turn are cufturod to produco targo quantities of snti-TNF monoclonal 
i. Chimeric antfcodise are frrenurwo^obulin molecules cturactertzed by two Of mora segments or portions 
al species. Ganeraty. tha variable region ol the cramaric antibody a derived tram a non- 



trom a human inrTxaxxsocubn molecule. Preferabfy, both regjona snd the corrtjina^on have tow rnmunooanicity as 
routinely rJetorrntnod (EBott ct al , 1994). HjmanUod antborJes are ImrrsjiwglonbulJn molecules craatod by genetic 
engineering lechntQues in which the murine constant regions ara raptacad with human counterparts whle retaining 
the murine antigen binding regions. The rosuttifig mouse-human chfrneric ant body should hsvo reduced irnmurtogenic- 
ty and Improved ptonussotin sties In humans (Knight et al., 1 933) Prefamsd axampi«a of high aJhntty monoclonal 
anUboctej and chmoric doova'jvcs thereof, useful in the methods of tho present STWrnbon. arc described in tho Euro- 
pean Patent Appfesbon EP 186,833 and PCT Patent Appilcalion WO 92/16553 

[0033] TNF sntaoonist can be sotrMnaterBd to sn irKbvidusl m a variety of ways. Ths rotSss of a<*rjirestrBllon include 
Intradermal, transdermal (e.g. In slow ret ease formulations), intramuscular, htraperttonoal, intravenous, subcutaneous, 
oral, epidural, topical, and intranasal routes. Any other therapeuUcany afticadous route of ar>nlrsttnujon can be used, 
lor example absorption through er^tal « enoVjOvetW tissue ^ 

the TNF entagonist is somirmlar sd lo the pabenl (e g. via a vector) which cause* tha TNF antagonist to ba expressed 




in the PCT Pi 

(0037) Tha tharapeutlcsty efleaNa amounts of TNF antagonist wB oe a function of many vi 
type of antagonist, tho afflnrty ol the antagonist for TNF, any roskJual cytotoxic activity exhfctted by tha antagonssa. 
the route of ejMntaraBon, the clinical <»n<Htien of tha pa 

ol endogenous TNF activity), (he prasenca of muttptt TNF cuntming utss b secsjesterhg agents, e.g. at 
(0031) A Therap«jtlcafry eflcethre amounr is such that when acrrvisstBrod, the TNF sr 
of the btotogacai actfvity of TNF. Tha dosage ecSTsntstsred. as tmgie or m 
poncung upon a varioty of factor, tncfurjng TNF ar 




it, aba), « 

fraajuoncy of treaonont and the offset destrod. Adjustment and manipulation of established dosage ranges are wel 
within the abMy of those silled, as wel as Irrvto and irrvrvo methods c< 

a doss ol TNF in human clinical Diah has ranged up to about 2S m fcr oo n sm s /m* 
is not axcaed s dose which is caieulsted to 
of TNF. According, the mobv dose of TNF entagonut wil vary obout from 0.001 to 10 umss 
ie of TNF, although as noted abon this wfJ ba subject to a great deal of therapeutic 

[0040] Moreover, the data obtained in rfnteal studtes, wherein the increase of the ccncssrtntJron of TNF In peritoneal 
fluid In women with endometriosis was demonstrated using various protocols (Eoermann at al.. 1948; Halms. 1991; 
Ovsrton at al., 1 996), can be also useful n ths dettrmlnstiori of the TNF sntagonct if) active doss to be adrmnBtsrap 
(0041] Utusfy a da*y Oos»g» o( *cfr* lr>gr*4artt c*n ba «t>out Q 01 to 100 marrams per Wlogram al bod, w^crt 
ortsnarify 1 to 40 rralsjrams per Utogram pes day grvon n (ftnded doses or in sustained release form is eOecUve to 
obtain the desired results. Second or subsequent edrnlnistrabons can be performed at a dosage which is tha same, 
lass than or greater than the Initial or previous dose edmmrsterodto the Individual. A second or subsequent aominis- 
tretions can be adrt linrstofed dunng or prior to rclapso of tho endometriosis or tho rotated lymptDrrw. TT^s terrm "rotapso" 
or ^acccumsnca' am defined to encompass tha epe*srance c4 one e* rrwre syrrxaorm 
(0042] The TNF sntaqonisl can be adrrssteied picc^rylscbcaty or therapwuticsify to sn hctviduai prior to, simutlans- 
ously dt sacuenttaJry «nth other therapeutic regimens or agents (a g multiple drug racpmem). Si s merapautfcaSy af- 



other thorapoutlc agents can be sdrrsrittorod in the samo or cJTorent composxloris. In paruculsr, when Wortffty is the 
endometriosis associated disorder intended to be cured, biologically active human chorionic gonadotrophin (hCG), 
luteinizing hormone (LH) or foKcie stimulating hormone (FSM), either In a natural highly purified or in a recombinant 
form, can be administered Such molecules and methods of their production hsvo been described in the European 
Patent Applications EP 160,699, EP 211,894 and EP 322,438. 

[0043] The prasant Invention wll now be Bustratsd by the «csmpie, which is not intended to be ftmUng in anyway, 
and makes reference to the fosowirig figures. 

Description of The Flours* 



Figure 1 shows the elects of Anude (2 mg%g. 
(10 mgAg, « c. given in two asiy aoass over a 1 -wee* period) on the sure of engrartments tn 
endometriosis 2 days snd S days after tho last treatment These data, which wens 
for the first sacrifice urns-point and 5 ansn sis/group for tha second 
contage of tohfcWon t SEM (standard Error of mrmirmenO. 
figure? shows the eflects ol recombinant sofubla TNF-RI (10 mg*g sc. given in two daJy 
period) and Arrbds (2 mgfkg SC. given every 3 days) on the rat NK activity of ret spleen cs 
f^'Cr release) 2 day* (panel A) and 9 days after ths last treatment (panel B). Data represent 
lysis i SEM. 

Flguro 3 shows tho eflects of rocomblnant soluble TNF-FU (10 rrxyXg s.c given tn two daiy 



ntrof and Anode (2 mgAg s.c. grvon every 3 days) on estradiol 7f> s< 
cxpertmcntel ondomctnesis in rats. Oats represent mean concentration of cs&adK>M7p±SEM. 



(0045] Aninafs. Female Sprague-Oawley rets (250-275 g) were purcftassd fTum Chsrtss Fuver tasa (Calco, Lecco, 
Italy). The animals ware housed under tha following environmental corKfltlons: temperature 22±2 'C, relative humldlry 
55±10%, vantiation 15±3 air changes per hour littered on HEPA 99.997% niters and artificial lighting with a drcadaui 
cydec* 12ho»jred Ight (7.00- 19 00). E^ore the eirperimonts tho anrnats were al 
dUons lor a period of al least one wees. Tha animersw 

(0048) Study drugs Anbde was prepsrud and provided by Bac*icm, (Calrtornis. USA), r- 
TNF-ftl molecule used In the example has a sequence corresponding to segment 20-180 of human TNF-RI (Nophar 
ot B1..1990) and was prepared in CHO cells and provided by Intorpharm Laboratories Ltd. (Israel) under tha name of 

r-hTBP-1. 

(0047) Metsrial. General est culture matenal was purchased from GAco E3RL, L«s Technologies (PsisJey. UK). Es- 
tradiol- 1 7{V F0A K» was purchased from DPC (Los Angelas. CA, USA). InoketAm was purchawd (Trom Vrtjnc (Cant*, 
FR). I'k^HorJum chr ornate was purchased from NEN Duponl (Boston, MA USA). Pampun™ was purchased from 
Bayer AG (Levorxusen, DEL SIk suture 7 0 was purchased from Ethtoon (Pomazla. IT). 

" le TNF-RI in 

trtoketarnmompun"" anaeslhesia, an autologous fragment of endometrial tissue (1 cm In length) w 
the right uterine horn end placed in PBS at 37"C. The uterine segment was opened by a longttudmal Indsion, and a 
5x5 mm section was transplanted, wthout removing the myometrium, onto the Inner surface of the abdcfntnai waft 
using nons&sorbaole six suture at four comers. 

[0049] Exploration ol trie study drugs eff acts in ths axpenmenlal model of wnctometnosls ExperimercU sodometrtosis 
was surgicaly inducsd in ansasthetued rea as repoted above, to addition, anothar group ol rets ssnils/ly had a tragment 
of one uterine horn removed but a 5x5-mm square of fat eumjundtog the uterus was transplanted (sharrvoporated 
group). One further group of rats, nol undergoing any surgical procedure, was Kepi as a normal control group. Three 



where X, is the sfra al time of pi 



ly snd X is tha si?» st the txne of sacrifice. Them 



to evaJusts the sirs and vfablty of the ectopic anoomatnal III 
using a caJSspcr and rocordea Tri* snmais showing viatae ongretorwnts ,«ro sssignod to the ecsignexod treetmcrt 
groups ss report sd in Table I, so (hat at the end of the experiment, sbt anknafcVgroup tor the (kit sacrifice tkne-point 
snd frve aremal^grDup lor the second sacniics flme-poim were obtained. The treatments were startsd eftar s 1 -week 
recovery p«rxxl The control groups received saline slona . another group recarved three subcutaneous ki}sctlons of 2 
rr»>1ujAntid«every3<lsrrtwimareg»^ shown to suppress ovarian and hypothalamic acfJv** (Sliaroe * 

al, 1 99(». A farther received 10 rn^ 



Transplantation 




Dwysot treetmentff) 


Days of latvmcefl) 


No 


Saline 


28 through 34 


36,43 


Sham-operated 


Same 


28 through 34 


38.43 


Yes 


Salne 


28 through 34 


36.43 


Yes 


ArttxJe (2 mgn\g) 


28, 31.34, 


38.43 


Yds 


Recorrs^inant s^ilutsi 
TNF-m(10inp/fcglntwo 
dairy doss,) 


28 through 34 


36.43 



[0050] NK actMr> riefe™risrton. Ths extent of NK acttvtty was determined using the 51 Cr-retea*e assay. Murine 
lymphoma YAC-1 cats were harvested during the exponential growth phase and washed once with meolum (RPMI 
1640 containing penfeilln/streptomvcln. L-glutamina and 10% heet-lnactNated fetal caff serum). The cefl peftot was 
incubated wxh 100 nCi r^»K>Fsodium criromata el 37 *C. 5% CO, for 2 hours. CeCs were then washed 3 tmes wth 
10 ml of assay rnedbsn, resuspendod at the desired concentration and added tn the assay plate in the presence of 
the rat splenocytes. They ware resuspendod in assay medium at the desired concentration (2 s lOA/mf) snd serial 
cautions wore earned out in the assay mecbum n tripbealo wcls of a U-bottom 96-wel plate prior to the addition ol 11 Cr- 
IsbeHed target cstls. s K>-lsJxHed target ce»s (5xt 0 5 ) wars sddedto each wrt ry the assay puts and three effsctor- 
to- target ratios (200:1, 100:1 and 50:1) ware assayed for each ssmpk. The plate containing the effected -lo-targe! cefl 
mixture was oenrjrfuged at 200xg for 4 mln and then incubated at 37 *C, SX COj for 4 - hours. After an addlional 
rartttugaiion of the plats st 200xg lor 4 mm. 20 ui of the supernatant from each wwd w 
fBer and the a s s od a t ad radtei 
The percentage of fyals was ci 



«an 5, Cr release to the presence of enactor calls 

ran 5, Cr retesse of target colls In the presence of cufture median 

n »>Cr reteesa of target ceta In the presence of 1% Trtton-XIOO. 



ss gsaarJa>-f7p dotormsnellbn Serum estrarSol-1 7p concentratxxis were oxrtermriod usng a commorcialry avasable Ut 
to quantify estradiol in serum wth no extrsctton step (DPC, Los Angeles, CA. USA). Briefly. ,33 1 -labeled estradiol com- 




enalyzad to a single immunoassay 
[003') 

uated using the AN OVA present in the Statgrsprucs PtusA software IVOreion 1.4). The Tutre/s muttplo range test (P 



e In the rat has offered a 

research modal that has been used lo study some of trie aspects of endometriosis that cannot be erjequstsry irnresb- 
gated in humans ITJueloy et al.. 1992). Previous Studtes In ret expertrnentsJ endorncCriosts mdtale that Amate works 
rxec^ss a rxssOvw control (Sharr^ 
n of rjmensian of engrafrmeraeUe before 
as summarbed in Tabto II 
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Table B 





DOM 

(me/ 
kg) 


ObMTWON Tim. Arter 
Last Treatment 

iff) 


ItatrrlSEkl Pre- 
<cm*, 


MmiSEH Po«1- 


Saiine 




2 


1.45 i0.*1 


1.1I10.1S 


Sohjbto TNF-R1 


10 


2 


1.43 :0.38 


0.77x0.08 


Art >do 


2 


2 


1.4310.34 


0.08x0.02 


Saifn* 




B 


1.28 ±024 


0 07 10.11 


Soluble TNF-Ffl 


10 


0 


1 421038 


054i0.18 


Antlde 


2 


8 


1.41 t 032 


0.19i0O9 



[0053} The Mil v« expra 
( e a laito tedas deacnbedabov 
[0094) Midi was efledive In reducing th* die d ft* « 
(94 % And 88 % compered to ft* ongfrwJ dnwnikin, rospocOvdy) and d 

Tukeyl test) rarriadon u bom observation 0m*-pdnts sn*r dacenaiuadon el treeanent. Th* 1-weefc tr 
human recombinant sdubto TNF-RJ (10 rnp/kg. two rjaiy dose*) 




with * tigNfisant comJabon between r«duc*d pertoned NK activity and seventy of endometriosis (Oodertynck d si . , 




in compered to control* (Fig. 3; p<0 05, AN OVA and Tukey» test). 



[0057] In the ret expertnentd model or sndometriosis, edmWstrauon of a TNF antagonist, the sdubts form of TNF-Ftl, 
provides, lor the first time, a daw evidence d tha polantlal effectiveness of cytoMno-baaed. non hormone-raided 
treatment ol thia paOiotogtcal condition. Thua, TNF antagonists rapraaanl an atemdive to tha aiming madcal (real- 
« us* of TNF antagoniati in tha treatment d ondomo- 

[0058] Those lUtod in the irt w9 know, or bo it*) to sscertaxi, using no more than routine expcrsremtabon, many 
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composibon lor the traatmant and/br prevadion d endometriosis, wherein said TNF entagonid Is a aequedaring 
antagonist or a signaling antagonist. 

2. Use d a TN F antagonist together with a pharmaecutically acceptablo carrier In the preparation d a pharmaceutical 
composition to Improve ma Implantation and lerBlty rata by radudng endometridlc lesions, wherein aald TNF 



3. Tha use ol Claims 1 or 2 wherein the sequestering antagonist is a receptor molecule, derivative or a fragment 



4. Touted Ctaxn 3 wtiomn tho rocoptor mctecuie i» seJwaod from the group coraafrQ ol. TNF-fll »rxJ TNF-RII 

5. The use d £3akn 3 wherein the receptor motocute is the extracellular domam d TNF-RI. 
'» 6. Tho us* of Oaxn 3 Whordn the receptor mdoojto is human toiubto rccorrtxreuit TNFfli. 

7. The usa of Ctasn 3 wherein the receptor rrxrfecuie b i TNF receptor muftmeric mdecula or a funcOonai portcn 



» 8. Tr»usedClaari7wf»elntheTNFroccdor^ 

more extraedtutar domains d TNF receptors Inked via one or more polypeptide Inkers. 

9. The use d Claim 3 wherein the receptor molecule is an immunoreceptor fusion molecule or a functional portion 

10. The use d Claim 9 wherein the mmunorecrolot fusion molecule cornprisea ail or a functional portion d TNF 



1 1 . The use d dasns 1 or 2 wherdn the sequestering anugortst to an anfrTNF anti^ or a 
1Z The used Claim 11 wherdn themonoc 





1 0. Verwendung des Anspruchs 8, wortn das Irrenwtrezeptor-Firsiorisrnolakul da Geaamtheil Oder einen tunktiondlen 
Abacnnin das TNF -Receptors U nd aine Inrmrirjtobdlnkatta umfaut. 



12. Verwe n d un g dee Anspruchs 1 1 , worln dar monoUonaia AntSkorpar eus 0m Gruppe ausgawihl ist. dw tu* atnam 



1. Utilisation d*un antagonist* da TNF avec un si 



UtiUaOon tfun antagonist* da TNF avec un support pruurrtaceutio^Mmant acceptable dans la preparation tfune 
composition pharrnaceutique pour ameaorer to taux dlmptemation d de lertitt* en redutoani tos lesions endome- 
triottou**, dans taqudto leda aritagontote de TNF ed un antagonists par saquedration ou un antagonista par 



i ks rwondications 3 dans toqudto to molocuto reccptrice ed chotoio parrrs to groupe c o wBtt is) 
de : racaptaur TNF-Rl at rtceptaur TNF-Fdl. 

5. UtJIssUon ss4on las revendications 3 dans taquele la moiecul* recaptiica act la domain* axtrecatkiLtire du recap- 



mdttnertoue ou una parti* fondton 

49 ft. Utilsaacn s*ton t* revendcatlon 7 cans laqudto la moklcuia d" un rOcapteur TNF muC*n*riQu* comprend tout ou 
ou ptudeurs domenes extraceflutaires des r*c«s*aureTNF to viaunouprustours 




11 



12 
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I eftim*riq»* , un mtkxxja monocle 
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figure 1 
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Figure 3 




opentd (UtHrtflJ) iobhkTNF-RI 



